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Final Progress Report  
The objective of the research was to advance our understanding of the 
physical aspects of site specific binding between gene regulatory proteins and 
DNA. DNA restriction fragments containing the transcription initiation region, 
i.e., the promoter, of the E. coil lactose operon were studied by Raman 
spectroscopy, and DNA denaturation. In addition studies were carried out on 
the binding of the catabolite activator protein, CAP, to its primary site in 
the lactose promoter. Approximately 2 mgs. of a 64 bp. DNA restriction 
fragment containing the CAP binding site and a neighboring 80 bp. DNA were 
isolated. Several studies were carried out with these DNAs. Raman spectra 
were obtained from the DNAs in several solvents and at several temperatures. 
Quantatative analysis of the Raman spectra of these and seven other DNAs were 
made to determine if the CAP binding site has unique conformational 
characteristics. The results show that the 61 bp. lac DNA has a Raman spectra 
consistent with a B conformation DNA. No unusual features were observed 
relative to other DNAs of similar G.0 content. An unexpected finding was that 
all DNAs examined exhibited a Raman band of low intensity at a frequency 
associated with an A form C3'-endo sugar pucker. This suggests that DNA in 
solution is in a dynamic equilibrium between C2' endo and C3' endo sugar 
conformations with C2' endo being dominant. This work was presented at the 
International Biophysics Congress and a manuscript is in preparation. Studies 
on CAP binding to the 61 bp. lac DNA and a 144 bp. lac DNA are being carried 
out. Previous work by Wu and Crothers indicated that CAP bends or kinks DNA 
at its specific binding site. We have examined the effect of CAP binding on 
the ability of DNA ligase to convert linear 144 bp. lac DNA to a closed 
circle. Results show that closure of the 144 dimer (288 bp.) is markedly 
enhanced by the presence of CAP. This work has the potential to determine the 
bending angle in the CAP DNA complex, and is being pursued. 
Additionally, DNA denaturation studies have shown that CAP enhances the 
thermal stability of the 61 bp. lac DNA by 15 °C at saturating concentrations. 
This is the first conclusive proof that CAP thermally stabilizes the DNA 
region to which it binds. 
Raman spectroscopy has also been employed to investigate DNA sequences 
which can undergo the B to Z transition. The transition of (dG.dC) n .(dG-dC) n 
 induced by increasing NaC1 was followed. The results indicate that base 
unstacking preceeds a highly cooperative change in the 1093 cm -1 P02 
 vibration. The temperature induced transition of (dG-dmeC)n .(dG-dmeC) n is 
currently being examined. These studies will provide information on the 
pathway for the B 	L transition. 
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